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SILVER HALIDE PHOTOGRAPHIC
LIGHT-SENSITIVE MATERIAL TO PROVIDE
' DYE-IMAGE WITH IMPROVED
COLOR-FASTNESS TO LIGHT

FIELD OF THE INVENTION

The present invention relates to a silver halide photo-
graphic light-sensitive material, wherein a dye-image
obtained through photographic processing hardly fade
due to light and non-colored areas hardly discolor due
to light.

BACKGROUND OF THE INVENTION

With a silver halide photographic light-sensitive ma-
terial, a dye-image derived from a coupler is required
not to discolor or fade even if exposed to light for a
prolonged period or stored under a high temperature
and humidity.

It is known, however, that such dye-images do not
yet have satisfactory color fastness to mainly uitraviolet
and visible rays, and that they readily discolor or fade if
subjected to these active rays. Conventional measures
taken to eliminate this disadvantage include a selective
use of couplers less likely to discolor, a use of ultraviolet
absorbents to protect dye-images from ultraviolet rays,
a use of anti-fading agents to prevent color fading due to
light, and introduction of a group into couplers for
fastness to light.

However, there are limits, for example, to the effect
of ultraviolet absorbent; relatively large quantities of
ultraviolet absorbents are required to provide satisfac-
tory levels of light-fastness of dye-images, as a resulit,
dye-images are often stained due to the coloring of
absorbents. Also, ultraviolet absorbents never prevent
visible rays from discoloring dye-images. Some meth-
ods are known to use or dye-image anti-fading agents
which have phenolic hydroxy/groups or groups being
capable of hydrolyzing to produce phenolic hydroxyl
groups. The use of phenols and bisphenols is proposed
in Japanses Patent Examined Publication No.
31256/1973, No. 31625/1973, No. 30462/1976, Japanese
Patent Publication Open to Public Inspection (hereinaf-
ter refered to as Japanese Patent O.P.1. Publication) No.
134326/1974, and No. 134327/1974; the use of pyrogal-
lols, gallic acids and esters thereof in U.S. Pat. No.
3,069,262; the use of a-tocopherols and acyl derivatives
thereof in U.S. Pat. No. 2,360,290 and U.S. Pat. No.
4,015,990, the use of hydroquinone derivertives in Japa-
nese Patent Examined Publication No. 27534/1977,
Japanese Patent O.P.I. Publication No. 14751/1977,
and U.S. Pat. No. 2,735,765; the use of 6-hydroxychro-
‘mans in U.S. Pat. No. 3,432,300 and U.S. Pat. No.
3,974,627, the use of 5-hydroxycoumarin derivertives in
U.S. Patent; the use of 6,6'-dihydroxy-2,2'bisspirochro-
mans in Japanese Patent Examined Publication No.
20977/1974. Also, a certain type of p-aminophenol
derivertive is mentioned in Japanese Patent Q.P.1. Pub-
lication No. 6321/1980. Some of these compounds do
prevent color-fading or discoloring, but only to a low
degree. Some of them turn hues into thereof lower fre-

quencies, generate yellow-stain, and degrade dye form-
ing of couplers.

SUMMARY OF THE INVENTION

It 1s a general object of the present invention to pro-
vide a silver halide photographic material which con-
tains a dye-image stabilizer haviing a superior anti-fad-
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ing effect and a smaller possibility to change hues, gen-

erate yellow-stain, and degrade dye forming of cou-
plers.

The above object of the invention is achieved by a
silver halide photographic light-sensitive material com-
prising a support having thereon photographic struc-
tural layers including at least one silver halide emulsion
layer, wherein at least one of sais photographiic compo-

nent layers contains a compound represented by the
following general formula [I]:

General Formula [1]

f# H\ . ORl |
! i
A N
) i
“ /7
- P

(R%)m

wherein R! represents an alkyl group, a cycloalkyl
group, an alkenyl group, an aryl group, a heterocyclic
group, an acyl group, a bridged hydrocarbon group, an
alkylsulfonyl group or an arylsulfonyl group each al-
lowed to have a substituent; R2 represents a group capa-
ble of bonding with benzene ring as a substituent and is
allowed to form a ring by bonding to —OR!; m repre-
sents in integer of 0 to 4, provided that, when m is 2 or
more, R2s may be the same with or the different from
each other and are allowed to form a ring by bonding to
each other: A represents a group of nonmetallic atoms

- necessary to form a five to eight membered heterocy-
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clic ring with nitrogen atom.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 shows a sectional view of an image forming
apparatus that can use a light-sensitive material accord-
ing to the invention.

DETAILED DESCRIPTION OF THE
INVENTION

Compounds represented by the general formuls [I]
are explained below.

A straight-chained or branched alkyl group having 1
to 24 carbon atoms such as a methyl group, an ethyl
group, an isopropyl group, a t-butyl group, a 2-ethyl-
hexyl group, a dodecyl group, a t-octyl group, and a
benzyl group are preferred as the alkyl group repre-
sented by R! of the general formula [I].

A cycloalkyl group having 5 to 24 carbon atoms such
as a cyclopentyl group and a cyclohexyl are preferred
as the cycloalkyl group represented by R1.

An alkenyl group having 3 to 24 carbon atoms such
as an alkyl group and a 2,4-pentadienyl group are pre-
terred as the alkenyl group represented by R1,

The aryl groups represented by R! include a phenyl
group and a naphthly group.

The heterocyclic groups reprented by R! include a
pyridyl group, an imidazolyl gorup, and a thiazolyl
group. |

The acyl groups represented by R! include an acetyl
group and a benzoyl group. |

The bridged hydrocarbon groups represented by R
include a bicyclo[2,2,1]heptyl group.

The alkylsulfonyl groups represented by R!include a
dodecylsulfonyl group and a hexadecylsulfonyl group,
and the arylsulfonyl groups include a phenylsulfonyl

group.



4,814,262

3

Some of these groups represented by R! have substit-
uents. For example, substituents the alkyl group may
have include a hydroxy group, an alkoxy group, an aryl
group, an acylamino group, a sulfonamido group, an
aryloxy group, an alkylthio group, a carbamoyl group,
a sulfamoyl group, an alkylsulfonyl group, a nitro
group, a cyano group, an arylsulfonyl group, a halogen
atom, a carboxyl group, an amino group, an arylamino

group, an alkylamino group, an alkoxycarbonyl group,
an acyl group, and an acyloxy group. Substituents
which the groups represented by R! may have, other

than the alkyl group, include an alkyl group as well as
the above substituents.
An alkyl group is favorable for Rl

10

Typical substituents, which can be bonded to a 15

benzen ring represented by R<, include a halogen atom,
an alkyl group, an aryl group, an alkoxy group, an aryl-
oxy group, an alkylthio group, an arylthio group, an
acyl group, an acylamino group, a sulfonamido group
(such as an alkylsulfonamido group, an arylsulfonamido
group), an alkoxycarbonyl group, a carbamoyl group
(such as an alkylcarbamoyl group, an arylcarbamoyl
group), an ureido group (an alkylureido group, an
arylureido group), a sulfamoyl group (such as an alkyl-
sulfamoyl group, an arylsulfamoyl group), an amino
group (or a substituted amino group), a sulfonyl group,
a nitro group, a cyano group, and a carboxyl group. A
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halogen atom, an alkyl group, an alkylthio group, an

acylamino group, and a sulfonamido group are favor-
able for R2. The groups represented by R4 may have a
substituent.

m represents an integer from O to 4. An integer be-
tween 0 and 2 is desirable. When n 1s more than 2, sub-
stituents represented by RZ may be the same or differ-
ent, and may form a ring by mutual bonding. R may
form a ring together with —OR!.

5- or 8-membered rings, which can be formed with A,
include a pyrrolidine ring, a piperidine ring, a pipera-
zine ring, a morpholine ring, and a pyridine ring. These
rings may have a substituent whose examples are the
same as the previously mentioned substituents which a
group represented by R! may have.

—OR! can take any position on

” p
/ \
(A N),
\ /
\ ’

but should preferably take the para-position.

Typical compounds expressed by the general formula
[T} are shown below. However, the scope of the inven-
tion is not limited only to these examples.

Example compounds
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Below are typiéal examples of synthesizing a com-
pound, expressed by the general formula (I}, for use in
the present invention.

SYNTHESIS EXAMPLE 1
- [Example compound (1)]
Potassium carbonate of 15.4 g and 21.6 g of 1,4-

15

dibromobutane were added to 200 cc of ethanol, and

30.5 g of P-tetradecyloxyaniline was added in ten min-
utes while being stirred at a room temperature. After
being refluxed for 20 hours, this reacted mixture was
filtered, and ethanol was removed under a reduced
pressure. Two hundred cc of ethyl acetate was added to
the resultant mixture, which was washed with water
three times. After ethyl acetate was removed under a
reduced pressure, the residue was columnchromato-
graphed to provide 17.5 g of colorless crystal whose
melting point being 61° to 62° C.

This substance was identified by the FD mass spec-
trum method and the NMR (nuclear magnetic reso-
nance) method, with the example compound (1).

SYNTHESIS 2
[Example compound (11)]

Potassium carbonate of 15.4 g and 14.3 g of bis(-
chloroethyl)ether were added to 200 cc of ethanol, and
27.7 g of p-dodecyloxyaniline was added in ten minutes
while being stirred at room temperature. After being
refluxed for 20 hours, this reacted mixture was filtered,
and ethanol was removed under a reduced pressure.
Two hundred cc of ethyl acetate was added to the
resiltant mixture, which was washed with water three
times. After ethyl acetate was removed under a reduced
pressure, the residue was columnchromatographed to
provide 16.5 g of colorless crystal whose melting point
being 54° to 55° C.
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- This substance was identified, by the FD mass spec-

trum method and the NMR (nuclear magnetic reso-
nance) method, with the example compound (11).

According to the present invention, a compound,
expressed by the general formula [I] is contained in at
least one layer, favorably a silver halide emulsion layer,
even more preferably a silver halide emulsion layer
containing a magenta coupler, of the photographic
structural layers, which constitute a silver halide photo-
graphic light-sensitive material, that is, a photosensitive
silver halide emulsion layer and non-photosensitive
layers such as a protective layer, intermediate layer,
filter layer, subbing layer, antihalation layer, and other
auxiliary layers. The preferable amount of the com-
pound represented the general formula {I] is 0.1 to 4
~ moles, more preferably 0.5 to 3 moles of thecompound
per mole of the magenta coupler be added.

A silver halide photographic light-sensitive material
of the present invention may be used as a color negative
or positive film, or as a color photographic paper, but
the effect of the invention is best attained when the
material 1s used as a color photographic layer.
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A silver halide photographic light-sensitive material
of the present invention may be used for both mono-
color and multicolor applications, typically ¢ color
photograhic paper as mentioned. Due to the use of the
subtractive color process for color reproduction, a mul-
ticolor silver halide photographic light-sensitive mate-
rial 1s normally of a multilayer structure which com-
prises silver halide emulsion layers respectively contain-
ing magenta, yellow, and cyan couplers and non-
photosensitive layers provided on a support in an appro-
priate number and order of layers, but the number and
order of layers may be changed as appropriate, depend-
ing on the application and emphasized performance.

Although a wide range of well-known couplers, in-
cluding 1,2-pyrazolo-5-ones can be used to form ma-
genta dyes for use in a silver halide photographic light-
sensitive material of the present invention, the com-
pounds expressed by the followmg general formula
[M-I] are especially preferred.

R\w)\_‘
| Z

N N~/

General formula [M-I}

With a magenta coupler expressed by the above for-
mula, Z represents a group of nonmetal atoms necessary
to form a nitrogen-containing heterocyclic ring and the
heterocyclic ring formed with Z may have a substitu-
ent.

X represents a hydrogen atom or a substituent which
is being capable of splitting off by the reaction with the
oxidized product of a color developing agent.

R represents a hydrogen atom or a substituent.

Though not limited, substituents repesented by R are
typically an alkyl group, an aryl group, an anilino
group, an acylamino group, a sulfonamido group, an
alkylthio group, an aryithio group, an alkenyl group,
and a cycloalkyl group. Others examples are a halogen
atom, a cycloalkenyl group, an alkinyl group, a hetero-
cyclic group, a sulfonyl group, a suifinyl group, a phos-
phonyl group, an acyl group, a carbamoyl group, a
sulfamoyl group, a cyano group, an alkoxy group, an
aryloxy group, a heterocyclic oxy group, a siloxy
group, an acyloxy group, a carbamoyloxyl group, an
amino group, an alkylamino group, an imido group, an
ureido group, a sulfamoyl group, an amino group, an
alkoxycarbonylamino group, an aryloxycarbonylamino
group, an alkoxycarbonyl group, an aryloxycarbonyl
group, a heterocyclic thio group, a spiro compound
residue, and a bridged hydrocarbon compound residue.

A straight-chained or branched alkyl group having 1
to 32 carbon atoms is advantageous as the alkyl group

represented by R.

A phenyl group is advantageous as the aryl group
represented by R.
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The acylamiho group represented by R include an

alkylcarbonylamino group and an arylcarbonylamino

group.
"The sulfonamido groups represented by R include an
alkylsulfonylamino group and an arylsulfonylamino
group.
As the alkyl and aryl components of the alkylthio and

arylthio groups represented by R, the alkyl and aryl

groups mentioned above are available.
A straight-chained or branched alkenyl group having
2 to 32 carbon atoms is advantageous as the alkenyl

.

10

group represented by R, and a cycloalkyl group having

3 to 12, especially 5 to 7 carbon atoms, is advantageous
as the cycloalkyl group represented by R. |

A cycloalkenyl group having 3 to 12, especially 5 to
7 carbon atoms, is advantageous as the cycloalkenyl
group represented by R.

The sulfonyl groups represented by R include an
alkylsulfonyl group and an arylsulfonyl group.

The sulfinyl groups represented by R include an al-
kylsulfinyl group and an arylsulfinyl group.

The phosphonyl groups represented by R include an
alkylphosphonyl group, an alkoxyphosphonyl group,
an aryloxyphosphonyl group, and an arylphosphonyl
group.

The acyl groups represented by R include an alkyl-
carbonyl group and an arylcarbonyl group. |

The carbamoyl groups represented by R include an
alkylcarbamoyl group and an arylcarbamoyl group.

The sulfamoyl groups represented by R include an
alkylsulfamoyl group and an arylsulfamoyl group.

The acyloxy groups represented by R include an
alkylcarbonyloxy group and an arylcarbonyloxy group.

The carbamoyloxy groups represented by R include
an alkylcarbamoyloxy group and an arylcarbamoyloxy
group. -

The ureido groups represented by R include an al-
kylureido group and an arylureido group.

The sulfamoylamino groups represented by R include
an  alkysuifamoylamino group and an arylsul-
famoylamino group. |
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As the heterocyclic group represented by R, a 5- to

/-membered group, more specifically a 2-furyl group, a
2-thienyl group, a 2-pyrimidinyl group, or a 2-benzo-
thiazolyl group, is preferred.

- As the heterocyclic oxy group represented by R, an
OXy group having 5- to 7-membered heterocyclic group,

45

such as a 3,4,5,6-tetrahydropyranyl-2-oxy ring or a 1-

phenyltetrazole-5-oxy group, is preferred.

As the heterocyclic thio group represented by R, a 5-
to 7-membered heterocyclic thio group, such as a 2-
pyridylthio group, a 2-benzothiazorylthio group, or a
2,4-diphenoxy-1,3,5-triazole-6-thio group, is preferred.

The siloxy groups represented by R include a tri-
methylsiloxy group, a triethylsiloxy group, and a dime-
thylbutylsiloxy group.

The imido groups represented by R include an suc-

“cinic imido group, a 3-heptadecyl succinic imido group,

a phthalimido group, and a glutarimido group.
- The spiro compound residues represented by R in-
clude a spiro[3.3]-heptane-1-yl. -

The bridged hydrocarbonate compound residues
represented by R include a bicyclo[2.2.1]heptane-1-yl, a
tricyclo[3.3.1.157]decane-1-y1, 7,7-dimethyl-bicy-

clo[2.2.1}heptane-1-yl.
~ Substituents represented by X, which are capable of

~ splitting off by the reaction with the oxidized product of

a color developing agent, include a halogen atom (a

50
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chlorine atom, a bromine atom, a florine atom), an alk-
OXy group, an aryloxy group, a heterocyclic oxy, an
acyloxy group, a sulfonyloxy group, an alkoxycar-
bonyloxy group, an aryloxycarbonyl group, an alklox-
alyloxy group, an alkoxyoxalyloxy group, an alkylthio
group, an arylthio group, a heterocyclicthio group, an
alkyloxythiocarbonylthio group, an acylamino group, a
sulfonamide group, a heterocyclic ring bonded via an N
atom, an alkyloxycarbonylamino group, an aryloxycar-
bonylamino group, and a carboxyl group, and

(R1" represents the same as R mentioned earlier, Z’
represents the same as Z mentioned earlier, and R’ and
R3' represent a hydrogen atom, an aryl group, an alkyl
group, or a heterocyclic group). A halogen atom, espe-
cially a chlorine atom, is preferred.

The nitrogen-containing heterocyclic rings formed
by Z or Z' include a pyrazole ring, an imidazole ring, a
triazole ring, and a tetrazole ring. The above rings may
have any of the substituents same as those for R men-
tioned earlier.

The groups expressed by the general formula [M-I]
are more specifically expressed by the following general
formulas [M-LL] though {M-VII].

General formula [M-I1]

H
Rl\’)\/ N N
| |
N N ——U—Rz
X H General formula [M-II]]
N
Rj N \I/RB
l |
N N N
X R4 General formula [M-IV]
R AN ~
i ' |
N N NH
X H | General formula [M-V]
RI\I)\r N Rs
T T
N N ' Re
X  Rey General formula [M-VI]
Rl\l/l\‘/l\/Rs
|
N N NH
X o General formula [M-V1I]
RI\‘)\( No N
b n
N N N

In the above general formulas [M-II] through [M-

VII}, Ry through Rg and X represent the same as R and
X mentioned earlier. |



4,814,262

23

Among the groups expressed by the general formula
[M-I], the preferable ones are expressed by the follow-

ing formula [M-VIII].

Generla formula [M-VIII]

where Ry, X, and Z; represent the same as R, X and Z
in the general formula [M-I].

Among the magenta couplers expressed by the above
general formulas [M-II] through [M-VII], especially
preferable ones are expressed by the general formula
[M-II].

Among the substituents represented by R and R, the
most preferable ones are expressed by the following
general formula {M-IX].

Ro General formula [M-IX]

l
Rm—(|3—
Rii

where Rg, Rio, Ri1 represent the same as R mentioned

earlier.
Also, two of the Rg, R1g, and R, for example, Roand

5

10

13

20

25

Ri1o may bond together to form either a saturated or 10

unsaturated ring, such as a cycloalkane ring, a cycloai-
kane ring, or a heterocyclic ring, whereby Ri; may

Cl

H3Cﬁ/\‘/
|

N

~N

|
CHj3

Cl

HSC\'/I.\[/
i .

N

H
N
SN

N ———JLCHCH2502C13H37

N ——LCH2CH2802CH1CH

24
additionally link to form a bridged hydrocarbon com-
pound redidue.
Among the groups expressed by the general formula
IM-IX], the preferable ones are as follows:
(1) At least two of Rg through Rjj are alkyl gI‘OllpS
(ii) One of Rg through Ry, for example, Rijis a hy-

drogen atom, and other two, in this case, Rg and Rig
bond to form a cycloalkyl group together with a root

carbon atom.

More specifically, in (i), the groups, wherein two of
Rg through R are alkyl groups and the third oneisa
hydrogen atom or an alkyl group, are even more fabora-
ble.

As the substituents which the rings formed by Z in
the general formula [M-I] and the rings formed by Z; in
the general formula [M-VIII] may have, and as R
through Rg in the general formulas [M-II] to [M-VI],
the ones expressed by the following general formula
[M-X] are preferred.

General
formula

[M-X]

—R12—=502—R 13

where R 3 represents an alkylene group and R3 repre-
sents an alkyl group, a cycloalkyl gmup, or an aryl
group.

The alkylene group represented by Rz should prefer-
ably have more than two carbon atoms in the straight-
chained portion, more specifically three or six, and may
be either straight-chained or branched.

As the cycloalkyl groups represented by Ri3, 5- or
6-membered groups are preferred.

Typical compounds of the present invention are
shown below: |

M-1
NHSO; OC2H2s
M-2
NHCO?HO SOy -OH
CioHa
M-3
M-4
CeH13

CsHty
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CH;
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M-55
CH,—CH
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N
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H
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x:y = 50:50

M-56

CH—CH

CONHCH,CH,

Apart from the typical magenta couplers illustrated
above, examples expressed by the general formula [M-I]
include the compounds with Nos. 1 through 4,6,8
through, 17, 19 through 24, 26 through 43, 45 through
59, 61 through 104, 106 through 121, 123 through 162,
and 164 through 223 disclosed on the pages 66 through
122 of Japanese Patent O.P.I. Publication No.
166339/1987. |

Those versed in the art can easily synthesize the ma-
genta couplers expressed by the previously mentioned
general formula [M-I] by referring to Journal of the
- Chemical Society, Perkin I (1977), p.p. 2047 through
2052, U.S. Pat. No. 3,725,067, Japanese Pat. O.P.1. Pub-
lication No. 99437/1984, No. 42045/ 1983, No.
162548/1987, No. 171956/1984, No. 33552/1985, No.
43659/1985, No. 172982/1985, and No. 190779/1985.

Normal 16, 1X10—3to 1 mole of a the magenta cou-
plers expressed by the general formula [M-I], preferably

1’X10—2to 8X 10— mole, can be used per mole of silver
halide.
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General formula [II]

Where R- represents a hydrogen atom, or an alkyl
group, an alkenyl group, an ary! group, or a hetercyclic
group each allowed to have a substituent; R6, R7, R9
and R10respectively represent a hydrogen atom, a halo-
gen atom, or a hydroxy group, an alkyl group, an alke-
nyl group, an aryl group, an alkoxy group, or an acyl-
amino group each allowed to have a substituent: RS
represents an alkyl group, a hydroxy group, an aryl

- group, or an alkoxy group allowed to have a substitu-

435

The magneta couplers expressed by the general for-

mula [M-I] may be employed in combination with other
types of magenta couplers. | -

If at least one of the compounds expressed by the
general formula [I] is employed in combination with a
magenta coupler expressed by the general formula

[M-1], a magenta dye-image obtained from the magenta

coupler drastically improves in fastness to light.
The above magenta coupler and a compound of the
present invention expressed by the general formula [1]

(hereinafter referred to as the dye-image stabilizer of

the present invention) should preferably be used in the
same layer, but the stabilizer may be used in a layer
adjacent to the layer where the coupler exist.

Other than the magenta dye-image stabilizer of the
present invention, a silver halide photographic light-
sensitive material of the present invention may also use
dye-image stabilizers disclosed in the pages 106 through
120 of Japanese patent application No. 188344/1986,
that is, phenol and phenylether compounds expressed
by the following general formula [II].

50

23

60

65

ent. R and R® may bond to each other to form a 5- or
6-membered ring. When this occurs, R8 represents a
hydroxy group or an alkoxy group. R3and R may bond
to each other to form a methylenedioxy ring. Addition-
ally, R7 and R® may mutually close to form a 5-mem-
bered hydrocarbon ring. When this occurs, R5 repre-
sents an alkyl group, an aryl group, or a heterocyclic
group. It should be noted that cases wherein R5 and R8
respectively represent a hydrogen atom and a hydroxy
group are excluded.

Below typified are the compounds, expressed by the

general formula [II], which are preferably used for the
present invention. "

I1-1
HO: |

I1-2
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Preferably, 1X10—2 to 5 moles, more specifically
1X10-1to 2 moles, of the phenol or phenylether com-
pounds expressed by the general formula [II] should be

used per mole of the magenta coupler to the present

invention. |

The cyan couplers preferably used in a silver halide
photographic light-sensitive material of the present
invention include couplers represented by the following
general formula [C].

OH General formula [C]

R33 NHCOR:2!

R22CONH"
By

where R2! and R22 independently represent an alkyl
group, a cycloalkyl group, an alkenyl group, an
aryl group, or a heterocyclic group each allowed
to have a substituent; R23 represents a hydrogen
atom, a halogen atom, or an alkyl atom or an alk-
oxy group each allowed to have a substituent. R22
and R23 may bond together to form a ring. X! rep-
resents a hydrogen atom or a group that in capable

R#20=~OCHCONH
I!llla
Cyan
coupler
No. R2l x|
C-1 : -l
C-2 : e 4
C-3 F F —l
QF
F F
C4 F F - =QCgH;7
QF
-~ F F

d
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of splitting off by the reaction with the oxidized
product of a color developing agent. |

In the above general formula [C], R2! and R22 inde-
pendently represent an alkyl group with 1 to 32 carbon
atoms, alkenyl group with 2 to 32 carbon atoms, and
cylcoalkyl group with 3 to 12 carbon atoms. Alkyl and
alkenyl groups may be straight-chained or branched.
These alky], alkenyl, and cycloalkyl may have a substit-
uent.

As the aryl group represented by R2! and R22, a
phenyl group is preferred. |

As the heterocyclic group represented by R2! and
R22, a 5- or 7-membered group is preferred, and may be
substituted or condensed.

‘R2l should preferably represent a halogen substituted
phenyl group.

R23 represents a hydrogen atom, a halogen atom, an
alkyl group, or an alkoxy group, but a hydrogen atom is
advantageous.

As the ring formed jointly by R22 and R23, a 5- or
6-membered ring is preferred.

The groups, represented by X!in the general formula
[C] and is capable of splitting off by the reaction with an
oxidized product of color developing agent, include
groups well-known in the art. |

Typical cyan couplers represented by the general
formula [C] are shown below:

OH
NHCO—RZ!
Xl
RZZH RZZb .
—C12H3s CsHjy(t)
~=C12H35
Q—Nmogcmg
—C4Ho CsHi(t)
—C12Ha2s

- CqHo(t)
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C-9
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C-11
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NHSO2C4kg

F F -
; E F
F F
NO»
C4Ho
| .F Br
; E F
F Br
F F
—-<' >—F
F F
Cl
Cl
Cl

N—N
/

A\
N—N
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F F
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Cl
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Cl
OH
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Cyan
coupter
No. :X2 X1 R22
C-17 Cl | —Cl
—(CH3)30 CsHyi(t)
Cl
C-18 —C{(CH3)3 —Cl
COOC16H13
c-19 | | —H

—CHSO,2C2H>5

I
Ci2Hjs

NHSO,

The above cyan couplers of the present invention are
disclosed in Japanese Patent O.P.I. Publication No.
31935/1984, No. 121332/1984, No. 124341/1984, No.
139352/1984, No. 100440/1984, No. 166956/1984, No.
146050/1984, No. 112038/1975, No. 109630/1978, No. 60
163537/1980, and U.S. Pat. No. 2,895,826.

Normally, 1X 103 to 1 mole of the cyan coupler of  nese Patent O.P.I. Publication No. 117249/ 1985, No.
the present invention, preferably 1x10~2 to 8§ Xx10—! 205446/1985, and No. 99141/1986.

moles, can be used per mole of silver halide. The yellow couplers preferably used for the halide

The coupler of the present invention can be used with 5 Suver photographic light-sensitive material of the pres-
other types of couplers, preferably with 2-chloro-3-  ent invention are described below. |
alkyl-5-acylaminophenol cyan couplers disclosed in The yellow couplers represented by the following

U.S. Pat. No. 2,423,730, U.S. Pat. No. 2,474,293, Japa- general formula [Y] are preferred.
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R25 General formula [Y]

(CH3)3:CCOCHCONH

X

Ras

where R25 represents a hydrogen atom, a halogen
atom, or an alkoxy group allowed to have a substit-
uent; R26 represents the groups defined as —NH-
C0R27 —NHSO;R?/, —COOR?/, or
—SO;NR27R28 (R27 and R28 respectively represent

48

an alkyl group allowed to have a substituent). X?
represents a hydrogen atom or a group that In
capable of splitting off by the reaction with the
oxidized product of a color developing agent.
5 As the group, represented by X? in the general for-
mula [Y], that is capable of splitting off by the reaction
with the oxidized product of a color developing agent,
a nitrogen-bonded heterocyclic group and an aryloxy
group are preferred.
Typical yellow couplers represented by the above
general formula [Y] are listed below.

10

Y-2

Y-3

T
CH3—'(|3"'COCHCONH CsHy1(t)
CH; |
O
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O

CH3C
CHj
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N NHCO(CH3)30 CsHy1(t)
~ N

.
| N Cl
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\ ...-'N\.. / NHCO(CH;)30
Y
CH3—(I3 NH
| CHj

| ?H3
CH3—(|3-C0CHCONH
CHj
O NHCOCHO
\C _N '““c/
| | Cat
HyC—C NH

, C15H31(t)
CH;

q\\\ P “'-.. // NHCO(CH»)10
C
| | |
(CH3»C=C NH

. CHj |
CH3 —(IZ—COCHCONH CsHj(t)
(I3H3
O CsH;y 1(t)

Cl
CH;
CH;-(!',‘—_COCHCONH CsHi(t)
(I.?H3
© O CsHy®

e '
CH3—?_—COCHCONH CsHjy 1(t)
CH3 ‘ |
O
CsHy(t)
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Cl Y-10

e
CH3;—C—COCHCONH | CsHy(t)

|
CH;

°\N _N_ £~ NHCO(CH2);0 CsH1 (1)
c” ¢

| l
0! CH

l
CH>

Cl | Y-11

P
CH3—C—COCHCONH CsHj(t)

|
CH;

O\ N /O NHCO({CH>)30 CsHqi(t)

c” c

| |
O C

Cl Y-12

(CH3)3CCOCHCONH

o N o NHCO(IZ‘,HSOZCHg,

S =
I W CH3
N—CH;

Cl . Y-13

(CH3);CCOCHCONH CsHi(t)

NHCO(CH>) 30‘@7 CsHi1(t)

(CH3)3CC0CHC0NH—© - CsHyp(t)
, “DCSHI 1(t)

Y-14

NHCO(CH3)30
COOH
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~-continued

Cl

(CH3)3CCOCHCONH

NHSO,C1sH33

O SO, QCH;

These yellow couplers can be synthesized according
to the methods disclosed in West Germany OLS Patent !5
No. 2,057,941, No. 2,163,812, Japanese Patent Q.P.I.
Publication No. 26136/1972, No. 29432/1973, No.
65231/1975, No. 3631/1976, No. 50734/1976, No.
102636/1976, Japanese Patent Examined Publication
No. 33410/1976, Japanese Patent O.P.1. Publication No. 20
66835/1973, No. 94432/1973, No. 1229/1974, No.

10736/1974, and Japanese Patent Examined Publication
No. 25733/1977.

Normally, 1X10—3 to 1 mole of the coupler repre-
sented by the above general formula [Y], preferably 25
1X10—2 to 8X10~1 moles, can be used per mole of
siiver halide.

In addition to using the dye-image stabilizers of the
present invention expressed by the general formula [1]
mentioned earlier the photographic light-sensitive ma- 30
terial of the present invention preferably contain one of
the compounds, expressed by the previously mentioned
general formula [III] or [IV], in the emulsion layer

containing yellow coupler and/or cyan coupler.
35

Ril General formula {III]

(Ri3)
HO

R12

where Rl and R!2 respectively represents an alkyl
- group allowed to have a substituent; R!3 represents
an alkyl group allowed to have a substituent,
—NHR 4, SR 14, or —COOR!3 (R4 represents a
univalent organic group and R!5 represents a hy-
drogen atom or a univalent organic group). I repre-
sents an integer from 0 to 3. .

The compounds expressed by the previously men-
tioned general formula {III] are first explained below.

As the alkyl group represented respectively by Rl
and R!2, an alkyl group with its a-position branched,
which has 3 to 8 carbon atoms, is preferred.

The alkyl groups represented by R!13 may be either
straight-chained or branched, and may have a substito-
ent. - |

The univalent organic groups represented by R 14 and
R1>include an alkyl group, an aryl group, a cycloalkyl
group, and a heterocyclic group, and may a have sub-
stituent, .

Among the compounds expressed by the general
formula [III], the preferable ones are expressed by the
following general formula [IIIa]. |

435
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General formula [111a]
Rall

HO COO Rk

RalZ .

where Rall and Ral? respectively represent either a
straight-chained or branched alkyl group having 3
to 8 carbon atoms, and preferably a t-butyl group
and a t-pentyl group; Rk represents a k-valent or-
ganic group; k represents an integer from 1 to 6.

The k-valent organic groups represented by Rk in-

clude an alkyl group, an alkenyl group, a multi-valent
unsaturated hydrocarbon group, an unsaturated hydro-
carbon group, an aliphatic-cyclic hydrocarbon group,
an aryl group, an arylene group, and a 1,3,5-trisub-
stituted phenyl group.

Other than the above groups, the examples of Rk

include a k-valent organic group bonded to any one of

the groups, mentioned above, via —O—, —S—, or
—S0OHr—. |
k should preferably be an integer from 1 to 4.

Some of the compounds expressed by the general
formula [III] are listed below.

CqHo(t) C4Ho(t) II1-1
HO CH>, OH
Ca4Hoft) CaHo(t)
CsHyy(t) - CsHyy(t) 111-2
HO S OH
CsHy(t) CsHii(t)
CaHo(t) I11-3
HO CH>CH,COOC12Hxs
CaHo(t)
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-continued | -continued
CqHo(t) o C4Ho(t) 1114 C4Ho(t) CsHo(t)  III-11
| | ] '
C
HO CHy=—N" ““‘rlq—CHg OH 5 HO COOCH;CH30CO OH
|
0=C_ _C=0
. N
C4Hy(t) C4Hol(t) C4Hg(t) C4Ho(1)
CHZ
- 10 CaHo(Y) CaHo(t) III-12
| HO COOCH;CHCH;0CO -
C4Ho(t) C4Hot) | . |
15
| _  C4Ho(®) 0 CHy(t)
C4Ho(t) . C4Ho(t) 111-5 Catls(t)
- CH3 '
HO CH, CH, OH CO OH
' 20
| CaHo(t) CaHo(t) C4Ho(t)
CH; C4Hy(t) I11-13
25
| CsHpi(t)
(t)C4Hg CqHo(t)
| OH | C4Ho(t) CsHn(t)
30
C4H9(t) SCan IT1-6 | C4Ho(t) - III-14
NH"-'C CsHjyi(sec)
N""‘C 35
C4H9(t) SC3H17 C4Ho(t) CsHii(sec)
I11-7 C4Ho(t) 111-15
C4Ho(t)
40
CioHz1(n)
CH,CH,COO (CHj)»
c C4Ho(t) |
4Ho(t) ) 45
The compounds expressed by the general formula
CaHo(t) | -8 [VI] are explained below. |
| ﬁ’ | o
HO CH>~~POC;Hj5 | R20 R2i General formula [IV]
l 50 B
- OCyHs | o
CaHo(t)
C4Ho(t) 119
55 R20 R21 (R1%)n
HO COOC12H:s where R16 represents a hydrogen atom, a hydroxy
group, an oxy radical, ——SOR!7, —SO,R!7, or an
CaHo(t) alkyl group, an alkenyl group, an alkinyl group
_ - 60 each allowed to have a substituent, or —COR!8
C4Ho(t) C4Ho(t) HI-10 (R17 represents an alkyl group or an aryl each al-
| | lowed to have a substituent group and R!® repre-
| sents a hydrogen atom or a univalent organic
CaHo(t) 65 group); R19, R29, and R?! respectively represent an
alkyl group; R22 and R23 respectively represent a
c 4H9(t) hydrogen atom or —OCOR:4* (R?* represent a

univalent organic group). R22 and R23 may mutu-
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ally bond to form a heterocyclic group. n repre-
sents an integer from 0 to 4. |

Alkyl groups having one to 12 carbon atoms, and
alkenyl and alkinyl groups having two to four carbon
atoms are typically represented by R16, The preferable
groups for R!%are a hydrogen atom, an alkyl group, an
alkenyl group, an alkinyl group, and —COR!8, The
univalent organic groups represented by R!18 include an
alkyl group, an alkenyl group, an alkinyl group, and an
aryl group.

As the alkyl group represented by each of R19, R20,
and R?l, a straight-chained or branched alkyl group
having one to five carbon atoms is preferred, and a
methyl group is particularly preferred.

The univalent organic groups represented by R24 in
R?2 or R23 include an alkyl group, an alkenyl group, an
alkinyl group, an aryl group, an alkylamino group, and
an arylamino group. The heterocyclic groups formed
by R%2 and R%3 combined include the following.

O
%"—N—Ra

N—|

o\

CH;

HN

CHj

CH;j

HN

CH;

CH3
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-continued
H
N
I N=—Ra

10
‘where Ra represents a hydrogen atom, an alkyl

group, a cycloalkyl group, or a phenyl group.
Among the compounds expressed by the general
formula [IV], the preferred ones are expressed by the -

15 following general formula [IVal].

General formula [IVa]

C({CH3»)3 CH; CH;
20 ﬁ' |
HO CH> C C—0 N-=-Rb
C(CH3);3 5 | CH; CHj; J2

25

Rb represents an alkyl group, an alkenyl group, an
alkinyl group, or an acyl group.

The compounds expressed by the general formula
[IV] are typified below.

CHjx : I1V-1
CHj;
OCO(CH»)sCOO NH
CH;
CHj
IV-2
NH
™
N
CH; | V-3
O CH3
)
N=—(CH3)s—N
= o
N~ o 0% Yy
o |
i CH;
CH;
V-4

OCO(CH>)1pCH3
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OCONHC,H;5
CHj
CHj3
QCO(CH>)4COO NH
| CH;
CH;
CH; ]
C(CH3)s CH;
| HO CH;~—C ﬁ—o N—CHj
O
C(CH3)z 15 CHj J
2

&

CH;
| CH;
C(CH3)3 CH;
HOO c—o N—COCH;
C(CHa)z CH;
-~ CHx3 N
i C;Hs
CH3
HO ﬁ—O N=-COCH=CH>
O
/ CHjs
CH;

e
2

(CH3)3 CH3 o

HO N—CH;C=CH

O=(i)

Q
N
QE

C(CH3)3

C(CHa3)3

- C(CH3)3

| C(CHsj)3
HO

- C(CH3)3

CHs
CHs - -

| CHj
CHj
C N—CH>
|
O
CH;
CHj

IV-5

IV-6

iv-7

IV-9

IV-10

V-1l

60




4,814,262

61 62
-continued
IV-12
CH3 -
C{CH3)3 -‘ CHj
HO CHg—l—C ﬁ-—O N—COCH=CH;
O
C(CH3); -, CH3
CH;

Preferably, ten to 200 mole% of the anti-fading agent,
expressed by the general formulas [III] or [IV], of the
present mvention, more specifically five to 100 mole%,
is used per 100 mole% of cyan coupler or yellow cou-
pler.

Hydrophobic compounds, such as the previously
mentioned cyan, magenta, yellow couplers, and dye-
image stabilizers of the present invention, can be added
to a silver halide photographic light-sensitive material
by means of the solid dispersion method, latex disper-
sion method, oil-in-water emulsion dispersion method,
and others. In the oil-in-water emulsion dispersion
method, couplers and other hydrophobic additives are
dissolved by using a high-boiling-point organic solvent
with a boiling point of higher than 150° C. (preferably

15

20

25

one with the dielectric constant of less than 7.0) and, if 30

necessary, together with a low-boiling-point “and/or
water-soluble organic solvent, whereby the solution is
emulsified in a hydrophilic binder, such as a gelatine
solution, with the aid of a surface-active agent, then the
resultant emulsion is added to the destination hydro-
philic colloid layer.

Also, water-soluble compounds can be dissolved in

an organic solvent (methanol, ethanol, acetone) that
mixes with water, or in an alkali solution prior to addi-
tion.
| In the silver halide emulsion (hereinafter referred to
- as the silver halide emulsion of the present invention)
employed for the silver halide photographic light-sensi-
tive material of the present invention, any one of silver
bromide, silver iodo-bromide, silver iodo-chloride, sil-
ver chloro-bromide, a silver chloride, and other silver
hahdes, employed in normal silver halide emulsions, can
be used. |

A silver halide emulsion of the present invention is
chemically sensitized by means of a sulfur sensitization
method, a selenium sensitization method, a reducing
sensitization method, or a noble metal sensitization
method.

A silver halide emulsion of the present invention may
be optically sensitized to a desired wavelength range by
using sensitizing dyes known in the photographic art.

For the silver halide photographic light-sensitive
material of the present invention, an anti-fo gging agent,
a hardener, a plasticizer, a polymer latex, an ultraviolet
absorbent, a formalin scavenger, a mordant, a develop-
ment accelerator, a development restrainer, a fluores-
cent whitening agent, a matting agent, a lubricant, an
antistatic agent, and a surface active agent may be arbi-
trarily sued. Any support, found in normal light-sensi-
tive materials, can be used in the light-sensitive material
of the present invention. Additionally, a support with

thickness of 80 to 150 um can be used by applying a

35
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technic disclosed in Japanese Patent O.P.I. Publication
No. 108242/1987.

An image can be formed on a silver halide photo-
graphic light-sensitive material of the present invention
by using a color developing process well-known in the
photographic art. |

The color developing agents, which constitute the
color developer for the present invention, contain an
aminophenol derivative or a p-phenylenediamine deriv-
ative used in a wide scope of color photographic pro-
cesses.

Known developer constituent compounds may be

~added to the color developer used to process a silver

halide photographic light-sensitive material of the pres-
ent invention, in addition to the primary aromatic amine
color developing agents mentioned above.

The pH of color developers is normally greater than
7, and usually 10 to 13.

The color developing temperature is normally higher
than 15° C., and usually ranges from 20° C. to 50° C.
The temperature should preferably be higher than 30°
C. for rapid developing. |
A silver halide material of the present invention un-
dergo bleaching and fixing processes after color devel-

oping. The material may be simultaneously bleached
and fixed. ) | |

The material is normally water-rinsed after being
fixed. If used in a copier which is later described in

- preferred examples, the material may be stabilized in-

stead of being water-rinsed.

The above stabilizing solution should preferably con-
tain a chelating agent having the chelate stability con-
stant of higher than 6 relative to iron-ion.

A silver halide photographic light-sensitive material
of the present invention provides a dye-image having a
very high level of fastness to licht because it has layers
containing the compound of the present invention. Es-
pecially, the present invention improves the fastness to
light of magenta dye-image whose fastness to light is
generally poor. More specifically, the present invention
effectively prevents discoloring or color-fading due to
light, and yellowish stains (hereinafter referred to as
Y-stain) in the non-colored areas.

EXAMPLE

The present invention is hereinunder described more
spoecifically by referring to preferred examples.

. EXAMPLE 1

Magenta coupler (MC-1) (6.0 mg/100 cm?2) shown
below and comparison compound (a) in moles same as
the magenta coupler were dissolved in dibutylphthalate

(5.0 mg/100 cm?) together with 2,5-di-tert-octylhy-

droquinone (0.8 mg/100 cm?) and emulsified in gelatine
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(15.0 mg/100 cm?) solution, whereby the emulsion was
mixed with a silver chloro-bromide emulsion and (silver
bromide 80 mole%: silver, 3.8 mg/100 cm?). The resul-
tant mixture was then applied to a paper support lami-

nated with polyethylene on both sides. The paper sup-

port was then dried to provide sample 1.
~ Samples 2 through 8 were similarly prepared by inde-
pendently adding in moles same as the magenta coupler
(MC-1) the comparison compound (b), (c) or (d), each
being conventionally known as magenta dye-image
stabilizer, or the example compounds (1), (51), (33) or
(59) instead of compound (a) of sample 1, each being the
dye-image stabilizer of the present invention, to the
coating solutions for the respective samples mentioned

above.

Magenta coupler MC-1

Cl

I_Ir B
N |
O N ~
NHCOC;3H>»7
Cl \@/ Cl
Cl

Comparison compound (a)

C3;H70
C3H,0 .
OC3H-~

Comparison compound (b)

OCgH17

CsHy (1)
(OH11Cs

0C3H17

- Comparison compound (c)

CqusOO NHCOCHs(t)

Comparison compound (d)

N(C4Ho)s

ij
C4HgS

The samples obtained as above were exposed to light
through an optical wedge as in the conventional
method and then treated in the following process.
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W
[Treatment] | Temperature Time
Color development 33° 3 min 30 sec
Blea-/fixing 33° 1 min 30 sec
Water-rinsing 33° 3 min
Drying 50-80° 2 min

The constituents of each processing solution are as
follows:

Color developer

Benzyl alcohol | 12 ml
Diethylene glycol 10 ml
Potassium carbonate 25 g
Sodium bromide | 0.6 g
Sodium suifite Dye-image 20 g
Hydroxylamine sulfate 2.5 g
N-—-—ethyl-N—B-methanesulfonamldothyl -3- 45 g

methyl-4-aminoaniline sulfate
The liter solution was prepared by adding water to the
above components, and was adjusted to pH 10.2 with NaOH.

[Blea-fixing solutionj

Ammonium thiosulfate 120 g
Sodium metabisulfite 15 g
Sodium sulfite anhydride } g
Ferric ammonium EDTA 05 g

One liter solution was prepared by adding water to
the above components, and was adjusted to pH 6.7 to

pH 6.8.

The densities of the samples 1 through 8 treated as
above were measured with a densitometer (Model
KD-7R of Konishiroku Photo Industry Co., Ltd.) under
the following conditions. |

Fach sample treated as above was irradiated with a
xenon fade-meter for 10 days to check the dye image for
both light fastness and Y-stains in the non-colored areas.
More specifically, the samples were inspected for a
density variation of the magenta dye-image (M density
variation) before and after the test, by assuming the
pre-test density to be 1.0, and for a degree of yeilowing
in the white areas (Y-stain). Table 1 shows the test re-
sults obtained. -

TABLE 1
Sample M density
No. Dye-image stabilizer ‘change = Y-stain
| Comparison compound (a) —0.51 +0.30
2 Comparison compound (b)  —0.45 +0.22
3 Comparison compound (c) —0.42 +0.28
4 Comparison compound (d) ~0.53 +0.33
*5 Example compound (1) —0.16 +0.06
*6 Example compound (51) —0.20 - 4+0.07
*7 Example compound (53) -0.14 +0.06
*R Example compound (59) —0.16 +0.05

*indicates the samples of the present invention.

Table 1 clearly shows that the samples 5 through 8,
provided with a dye-image stabilizer of the present
invention, discolor or fade due to light, to a smaller
degree, and produce smailer Y-stain than the samples
provided a conventional dye-image stabilizer.

EXAMPLE 2

The following coating materials were sequentially
layered on a paper support laminated with polyethylene
on both sides, thus preparing a multicolor silver halide
photographic light-sensitive material, from which the
sample 9 was obtained.

First layer: Blue-sensitive silver halide emulsion layer
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a-pivaloyl-a-(2,4-dioxo-1-benzylimidazoline-3-yl)-2-
chloro-5-[y-(2,4-di-t-amylphenoxy)butylamide]acetani-
lide as a yellow coupler was applied at the ratio of 6.8
mg/100 cm? a blue-sensitive silver chloro-bromide
emulsion (containing 85 mole% of silver bromide), at
the ratio of 3.2 mg/100 cm? as converted to the amount
of silver; dibutylphthalate, at the ratio of 3.5 mg/100
cm?; gelatin, at the ratio of 13.5 mg/100 cm?.

Second layer: Intermediate layer

2,3-di-t-oxtylhydroquinone was applied at the ratio of
0.5 mg/100 cm?; dibutylphthalate, at the ratio of 0.5
mg/100 cm?; gelatine, at the ratio of 9.0 mg/100 cm2.

Third layer: Green-sensitive silver halide emulsion
layer

The previously mentioned magenta coupler (MC-1)
was applied to the ratio of 3.5 mg/100 cm?; a green-sen-
sitive silver chloro-bromide emulsion containing 80
mole% of silver bromide, at the ratio of 2.5 mg/cm?2 as
converted to the amount of silver; dibutylphthalate, at
the ratio of 3.0 mg/100 cm?; gelatine, the ratio of 12.0
mg/100 cm2.

Fourth layer: Intermediate layer |

2—(2-hydroxy-3-sec-butyl-5-t-buty1phenyl)benzo-
triazole as an ultraviolet absorbent was applied at the
ratio of 0.7 mg/100 cm?; dibutylphthalate, at the ratio of
6.0 mg/100 cm?; 2,5-di-t-octylhydroquinone, at the
ratio of 0.5 mg/100 cm?; gelatine, at the ratio of 12.0
mg/100 cm-?.

Fifth layer: Red-sensitive silver halide emulsion layer
- 2-[a-(2,4-di-t-pentylphenoxy)butanamide]-4,6-
dichloro-3-ethylphenol as a cyan coupler was applied at
the ratio of 4.2 mg/100 cm?; a red-sensitive silver chlo-
ro-bromide emulsion containing 80 mole% of silver
bromide, at the ratio of 3.0 mg/100 cm? as converted to
the amount of silver; tricresylphosphate, at the ratio of
3.5 mg/100 cm?; a gelatine, the ratio of 11.5 mg/ 100
cm2.

Sixth layer Protective layer

Gelatine was applied at the ratio of 8.0 mg/100 cm?2.

The multi-layered samples 10 through 18 were pre-
pared by adding the compounds of the present inven-
tion to the third layer of the previously mentioned sam-
ple 9 at the ratios shown in Table 2, and were exposed
to light and treated as in Example 1. Then the samples
were irradiated with a xenon fade-meter for 15 days to
test fastness to light. Table 2 also lists the test results.

TABLE 2 |
e r——etr 42—ttt e ——rs
Amount -
added Post-light-exposure

Sample (mole %/  residual magenta

No. Dye-image stabilizer coupler) dye-image (%)

9 — — 23

*10 © Example compound (1) 50 53

*11 Example compound (1) 100 63

*12  Example compound (1) 150 81

*13  Example compound (11) 50 57

*14 Example compound (11) 100 68

*15 Exampie compound (11) 150 85

*16 Example compound (53) 50 56

*17 Example compound (53) 100 66

*18 Example compound (53) 150 83

M
*indicates the sampies of the present invention

Table 2 shows that the compounds of the present
invention effectively stabilize magenta dye-images
formed from magenta couplers, and that the stabilizing

effect increases in proportion to the amount of a com-
pound added.

S

10

66
EXAMPLE 3

The compound (1) of the present invention used in
the sample 11 in Example 2 was replaced respectively
with example compound (12), (13), (15), (23), (25), (27),
(56), (68), (94), (98), (111), (113), (121), (126), or (127) to
prepare the similar samples. Each sample was then

tested as in Example 2. As a resuits, each sample

showed a very low degree of magenta-dye discoloring,
a satisfactory balance in color distribution as one entity

- of color photographic material, and a satisfactory color
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reproducibility, thus proving the effect of the com-
pounds of the present invention.

EXAMPLE 4

The magenta coupler (MC-1) (6.0 mg/100 cm?) used
in Example 1 were dissolved and in dibutylphthalate
(5.0 mg/100 cm?) together with 2,5-di-tert-octylhy-
droquinone (0.8 mg/100 cm2) and emulsified in gelatine
(15.0 mg/100 cm?) solution, whereby the emulsion was
mixed with a silver chloro-bromide emulsion (silver
bromide, 80 mole%; silver, 3.8 mg/100 cm?2). The resul-
tant mixture was then applied to a paper support lami-
nated with polyethylene on both sides. The paper sup-
port was then dried to provide the sample 21.

The comparison compound (e) as the dye-image sta-

bilizer was added, in a mole equal to the magenta cou-

pler, to the above mentioned sample 21 to provide the
22.

The 1mage stabilizer (11) of the present invention was
added, in a mole equal to the coupler, to the above
sample 21 to provide the sample 23.

The samples 24, 27, and 30 were similarly obtained by
replacing the magenta coupler of the above mentioned
sample 21 respectively with the magenta couplers M-9,
20, and 46 (silver applied, 2.3 mg/100 cm?), expressed
by the general formula [M-1].

The comparison compound (e) as the magenta dye-
image stabilizer was added, in a mole equal to the cou-
pler, to the above samples 24, 27, and 30 to provide the
samples 235, 28, and 31, respectively. Additionally, in-
stead of the comparison compound (e), the example
compound (11) of the present invention was added, in a
mole equal to the coupler, respectively to the above
samples 24, 27, and 30 to provide the samples 26, 29, and
32.

The samples obtained as above were exposed to light
through an optical wedge according to a conventional
method and then treated in the same process as in Ex-
ample 1.

The densities of the samples 21 through 31 treated as
above were measured with a densitometer (Model
KD-7R of Konishiroku Photo Industry Co., Ltd.) under
the following conditions.

Each sample treated as above was irradiated with a
xenon fade-meter for 14 days to check the dye image for
both light fastness and Y-stains in the non-colored areas.
Additionally, each sample was left under a high temper-
ature and humidity of 60° C. and 80% RH for 14 days to
check the dye-image for moisture resistance and Y-
stains in the non-colored areas. Table 3 shows the re-
sults obtained.

Fastnessto light and moisture resistance of each dye-
image were evaluated based on the following criterion.
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[Residual dye percentage]

This is the percentage of the residual dye density after
the fastness-to-light and moisture-resistance tests, as-
suming the pre-test density to be 1.0.

[YS]

This value is obtianed by subtracting the pre-test
density of Y-stain from the density of Y-stain measured

after the fastness-to-light and moisture-resistance tests.
TABLE 3
| Fastness Moisture
__tolight —__resistance
Resid- Resid-
Sample Dye-image ual ual
No. Coupler stabilizer dye YS dye YS
21 MC-1 — 35% 0.60 88% 0.53
22 MC-1 Comparison 37 0.59 89 0.56
compound-e
23 MC-] Example 47 0.53 96 0.52
- compound 11
24 Example — 22 0.06 100 0.07
coupler 9
25  Example Comparison 60 0.11 102 0.08
coupler 9  compound-e |
26  Example Example 78 0.05 101 0.06
coupler 9 compound 11
27  Example — 30 006 102 0.06
coupler 20
28  Exampie Comparison 69 0.08 100 0.07
coupler 20 compound-e
29 Example Example 81 0.05 98 0.06
coupler 20 compound 11
30 Example — 15 0.08 100 0.09
coupler 46
31 Example Comparison 53 0.11 97 0.10
coupler 46 compound-e
32  Example Example 11 006 101 0.08
coupler 46 compound 11

Table 3 clearly shows that the samples 24, 27, and 30,
provided with a coupler expressed by the general for-
mula {M-I], produce a much lower degree of Y-stain in
the fastness-to-light test than the sample 21, provided
with a conventional tetraequivalent 3-anilino-t-pyrazo-
lone coupler, while readily discolor or fade due to light.
The samples 25, 28, and 31 prepared by using both the
comparison compound (e) and the coupler expressed by
the general formula [M-1}, feature improve discoloring
or fading of the dye-images, however, fail to reduce
Y-stain in the light fastness test.

On the other hand, the table shows that the samples
26, 29, and 32. provided with a couplers and dye-image
stabilizer of the present invention, feature only a smail
degree of discoloring or fading of the dye-images and
little Y-stain in the non-colored areas in the resistance
tests to light, heat, and moisture.

 EXAMPLE 5

The coupler and dye-image stabilizer were combined
as shown in Table 4 and applied in the same manner as
in Example 1, thus preparing the samples 33 through 48,
which were treated in the same manner as in Example 4.
Then the light fastness test was conducted on these

samples as in Example 4, providing the results shown in -
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TABLE 4-continued
Sample Dye-image Fastness to hght
No. . Coupler stabilizer =~ Residual dye YS
35  Coupler (2) I1-6 60 0.55
36 Coupler (2) 1-7 61 0.61
37  Exampile coupler 18 [1-6 54 0.13
38  Example coupler 18 I1-7 56 0.14°
39  Example coupler 29 1I-6 62 0.16
40  Example coupler 29 11-7 63 0.15
41  Example coupler 138 1 73 0.06
42  Example coupler 138 11 77 0.06
43  Example coupler 29 11 76 0.05
44  Example coupler 29 53 75 0.05
45  Example coupler 29 59 72 0.07
- 11
46  Example coupler 29 { p 83 0.08
11
47  Example coupler 29 { 1.7 85 0.10
48 E 1 ler 29 ' 83 0.10
xample coupler .10 :
11
49 - Example coupler 29 { 115 87 0.08

(In Table 4, the samples 46, 47, and 48 contained the
stabilizer 11 and the compound represented by formula
[1I] at the mole ratio of 2:1, and the number of moles of
the dye-image stabilizers identical to that the stabilizer
used for other samples.)

Table 4 clearly shows that the combined use of the
conventional tetraequivalent 3-anilino-5-pirazolone
coupler and dye-image stabilizer of the present inven-
tion (samples 33, 34) and the combined use of the cou-
pler and conventionally known magenta dye-image
stabilizer (samples 37, 38, 39, 40) scarcely prevent dis-
coloring and Y-stain in the non-colored areas in the
light fastness test, and that the combined use of the
coupler expressed by the general formula [M-I] and
dye-image stabilizer of the present invention produce a
significant preventive effect.

The table also shows that the combined use of the
coupler expressed by the general formula [M-I], dye-
image stabilizer of the present invention represented by
general formula {I], and a conventional dye-image stabi- -
lizer (samples 46, 47, 48) provide a synergetic effect on
the residual dye percentage though a degree of Y-stain

~ in the light fastness test slightly increased.
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Table 4. |
- TABLE 4
Sample Dye-image Fastness to light 65
No. Coupler ‘stabilizer  Residual dye  YS
33 Coupler (2) 11 47 0.55
34  Coupler (2) 51 45 0.52

EXAMPLE 6

The following coating materials were sequentially
layered on a paper support laminated with polyethylene

- on both sides, thus preparing a multicolor silver halide

photographic light-sensitive material, from which the
sample 29 was obtained. |
First layer: Blue-sensitive silver halide emulsion layer
a-pivaloyl-a-(2,4-dioxo-1-benzylimidazoline-3-yl)-2-
chloro-5-{y-(2,4-di-t-amylphenoxy)butylamide]acetani-
lide as a yellow coupler was applied at the ratio of 6.8
mg/100 cm?; a blue-sensitive silver chloro-bromide
emulsion containing 85 mole% of silver bromide, at the
ratio of 3.2 mg/100 cm? as converted to the amount of

“silver; dibutylphthalate, at the ratio of 3.5 mg/100 ¢m?;

gelatin, at the ratio of 13.5 mg/100 cm?.
Second layer: Intermediate layer
2,5-di-t-oxtylhydroquinone was applied at the ratio of
0.5 mg/100 cm?; dibutylphthalate, at the ratio of 0.5

- mg/100 cm?; gelatine, at the ratio of 9.0 mg/100 cm2.
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Third layer: Green-sensitive silver halide emulsion
layer |

The previously mentioned example magenta coupler
No. 25 was applied at the ratio of 3.5 mg/100 cm2; a
green-sensitive silver chloro-bromide emulsion contain-
ing 80 mole% of silver bromide, at the ratio of 2.5
mg/100 cm? as converted to the amount of silver; dibu-
tylphthalate, at the ratio of 3.0 mg/100 cm?; gelatine, at
the ratio of 12.0 mg/100 cm?. |

Fourth layer: Intermediate layer

2-(2-hydroxy-3-sec-butyl-5-t-butylphenyl)benzo-
triazole as an ultraviolet absorbent was applied at the
ratio of 2.5 mg/100 cm?; dibutylphthalate, at ratio of 3.0
mg/100 cm?; 2,5-di-t-octylhydroquinone, at the ratio of
0.5 mg/100 cm?; gelatine, at the ratio of 12.0 mg/100
cm2, |

Fifth layer: Red-sensitive silver halide emulsion layer

2-[a-(2,4-di-t-pentylphenoxy)butanamide]-4,6-
dichloro-5-ethylphenol as a cyan coupler was applied at
the ratio of 4.2 mg/100 cm?; a red-sensitive silver chlo-
ro-bromide emulsion (containing 80 mole% of silver
bromide), at the ratio of 3.0 mg/100 cm2 as converted to
the amount of silver; tricresylphosphate, at the ratio of
3.5 mg/100 cm?; gelatine, at the ratio of 11.5 mg/100
cm?, | |

Sixth layer: Intermediate layer

Same as fourth layer.

Seventh layer: Protective layer

Gelatine was applied at the ratio of 8,0 mg/100 cm2.

The multi-layered samples 50 through 58 were pre-
pared by adding the dye-image stabilizer of the present
Invention represented by general formula [I] to the third
layer of the previously mentioned sample 49 at the ra-
tios shown in Table 5, and were exposed to light and
treated as in Example 1. Then the samples were irradi-
ated with a xenon fad-o-meter for 20 days to test fast-
ness to light. Table 5 also lists the test results.

TABLE 5
OOt
Post-light-
Amount exposure
Dye- added residual
image (mole %/ magenta
Sample No. stabilizer coupler) dye-image (%)
49 (Comparison compound) — —_ 21%
30 (The present invention) 1 50 49
31 (The present invention) 1 100 - 65
32 (The present invention) ] 150 30
33 (The present invention) 11 50 56
34 (The present invention) 11 100 70 -
35 (The present invention) 11 150 835
56 (The present invention) 53 50 52
37 (The present invention) 53 100 67
38 (The present invention) 53 150 33

%

The results show that the dye-image stabilizer of the
present invention effectively stabilize magenta dye-
images formed from magenta couplers, and that the
stabilizing effect increases in proportion to the amount
of the stabilizer added. Additionally, the samples of the
present invention showed a very low degree of magen-
ta-dye discoloring, a good balance in color distribution
as an overall color photographic material comprising
yellow and cyan couplers, and a very good color repro-
ducibility.

The example compound 1 of the present invention
used in the sample 51 was replaced respectively with
(12), (13), (15), (23), (25), (27), (56), (68), (94), (98),
(111), (113), (121), (126), and (127) to prepare similar
smaples. Each sample was similarly tested and as a
result, showed a very low degree of magenta-dye dis-
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coloring, a good balance in color distribution as an
overall color photographic material, and a good color
reproducibility, thus proving the effect of the dye-
image stabilizer of the present invention.

EXAMPLE 7

The following coating materials were sequentially

layered on a paper support laminated with polyethylene
on both sides, thus preparing a color light-sensitive
material.

First layer: Blue-sensitive silver halide emulsion layer

A yellow coupler (example compound Y-7) was ap-
plied at the ratio of 8 mg/100 cm?; a blue-sensitive silver
chlorobromide emulsion containing 20 mole% of silver
chloride and 80 mole% of silver bromide, at the ratio of
3 mg/100 cm? as converted to the amount of silver: a
high-boiling-point organic solvent (DNP), at the ratio
of 3 mg/100 cm?; gelatin, at the ratio of 16 mg/100 cm2.

Second layer: Intermediate layer

A hydroquinone derivative (HQ-1) was applied at the
ratio of 0.45 mg/100 cm?; gelatin, at the ratio of 4

- mg/100 cm?.
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Third layer: Green-sensitive silver halide emulsion
layer

The magenta coupler (MC-3) was applied at the ratio
of 4 mg/100 cm?; a green-sensitive silver chloro-bro-
mide emulsion containing 20 mole% of silver chloride
and 80 mole% of silver bromide, at the ratio of 4
mg/100 cm? silver; a high-boiling-point organic solvent
(DOP), the ratio of 4 mg/100 cm?; a gelatin, at the ratio
of 16 mg/100 cm?2.

Fourth layer: Intermediate layer

An ultraviolet absorbent (UV-1) was applied at the
ratio of 3 mg/100 cm?; an ultraviolet absorbent (UV-2),
at the ratio of 3 mg/100 cm?; DNP, at the ratio of 4
mg/100 cm?%; a hydroquinone derivative (HQ-2), at the
ratio of 0.45 mg/100 cm?; gelatine, at the ratio of 14
mg/100 cm?2. |

Fifth layer: Red-sensitive silver halide emulsion layer

A cyan coupler (CC-1) was applied at the ratio of 4
mg/100 cm? a high-boiling-point organic solvent
(DOP), at the ratio of 4 mg/100 cm?; a red-sensitive
silver chloro-bromide emulsion containing 20 mole% of
silver chloride and 80 mole% of silver bromide, at the
ratio of 3 mg/100 cm? as converted to the amount of
silver; gelatine, at-the ratio of 14 mg/100 cm2.

- Sixth layer: Intermediate layer

An ultraviolet absorbent (UV-3) was applied at the
ratio of 4 mg/100 cm?; DNP, at the ratio of 2 mg/100
cm?; gelatine, at the ratio of 6 mg/100 cm2. |

Seventh layer: Protective layer

Gelatine was applied at the ratio of 9 mg/100 cm?2.

The light-sensitive material obtained was the sample
61. The samples 62, 63, and 64 were prepared by chang-
iIng the combinations of the magenta couplers in the
third layer and cyan couplers in the fifth layer as shown
in Table 5. Additionally, the samples 65 through 71
were prepared by adding the same moles of the dye
image stabilizing agents of the present invention repre-
sented by general formula [I] or comparison image
stabilizing agents to the third layer as the mole of ma-
genta couplers. o

(Compounds used for sample preparation)

DNP: Dinonylphthalate.
- DOP: Dioctylphthalate.
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The samples 61 to 71 obtained as above were exposed
to light through an optical wedge as in the conventional
method and then treated in the following process.

Treatment Temperature Time

Color development 32.8° C. 3 min 30 sec
Bleach-/fixing 32.8° C. ] min 30 sec
Water-rinsing 32.8° C. 3 min 30 sec

[Constituents of the color developer solution]

N—ethyl-N—3-methanesulfonamidethyi-3-methyl- 4.0 g
4-aminoaniline suifate

Hydroxylamine sulfate 2.0 g
Potassium carbonate 250 ¢
Sodium chionde 0.1 g
Sodium brom:de 0.2 g
Sodium suifite anhydride 20 g
Benzyl alcohol 10.0 ml
Polyethylene glycol 3.0 mi

(Average degree of polymerization: 400)

One liter solution was prepared by adding water to
the above components, and was adjusted to pH 10.0
with NaOH.

Each resultant grayed dye-image sample was tested
for bright and dark discoloring characteristics, as well
as color reproducibility, of dye-images in the following
procedure. -

[Light discoloring characteristic test]

Each grayed dye-image sample was irradiated to
light from 20,000-lux fluorescent lamp for 700 hours and
then measured for variation ratios of the B (blue), G
(green), R (red) densities, at the area having initial den-
sity of 1.0.

[Dark discoloring characteristic test]

Each grayed dye-image sample was left under the
constant temperature and humidity of 77 C and 40% RH
for two weeks and then measured for change ratios of
the B (blue), G (green), R (red) densities, at the area
having inmitial density of 1.0.

[Color Reproducibility] |

The negative of a Macbeth color checker, filmed on
a Sakura color film SR-V100 with a Sakura color
printer 7N1I, was printed on each sample mentioned
above. The printing conditions were as such that the
reference neutral colorimetry chips of the Macbeth
color checker were reproduced for the L*, U’, V' to be
the same in accordance with the indications of the L*
U* V* colorimetric system specified in JISZ 8729-1980.

At the same time, the purple colormetry chip of the
Macbeth color checker was reproduced, and its L*, U’,
V' were calculated. Then the differences between the
reproduced and the original colorimetry chips were
expressed in AU’ and AV'. Additionally, the reproduc-
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ibility of purple was visually checked. Table 6 shows

14

The constituents of each processing solution are as

the test results. follows:
TABLE 6
f | Dark Light
| discoloring discolor-
| Third-layer character- ing char-

Sample Coupler dye-image stic acteristic Purpie reproducibility
No. Yellow Magenta Cyan stabilizer CcC M Y C MY AU AV’  evaluation
61  Y-2 MC-3 CC-1 — 61 96 94 91 65 85 +0.015 +0.035 Dull purple
62 Y-2 M-3 CC-1 — 64 97 97 8 21 82 +0.010 +0.025 Dull purple
63 Y-2 MC-3 | C-1 — 98 96 95 B84 62 81 40.014 +0.026 Dull purple
64 Y-2 Example coupler 1 C-i — 99 100 98 82 20 81 +0.006 +0.014 Bright purple
65 Y-2 Example coupler 1 C-1  Comparison-f 99 99 98 82 24 81 +0.007 +0.015 Bright purple
66 Y-2 Examplecoupler ! C-1 Comparison-e 98 98 98 84 78 83 —0.006 +0.020 Bluer-purple
67 Y-2 Example coupler 1 C-1 13 9 9 9 85 81 8 +0.005 +0.015 Bright purple
68 Y-2 MC-3 C-1 13 98 96 98 86 71 82 +0.014 +40.025 Dull purple
69 Y-2 Example coupler 1 CC-1 13 65 98 98 93 80 85 +0.010 +0.025 Dull purple
70 Y-2 Examplecoupler! C-I 15 99 98 98 &5 81 84 +0.005 +0.014 Bright purple
71 Y-2 Example coupler I -1 23 99 99 98 86 82 84 +0.005 +0.014 Bright purple

%

C: Variation ratio of red reflection density of grayed dye-images
M: Variation ratio of green reflection density of grayed dye-images
Y: Varation ratio of blue reflection density of grayed dye-images

Table 6 clearly shows that the samples 67, 70, and 71,

which used the couplers expressed by the general for-
mulas [Y], [M-I] and [C] together with the dye-image
stabilizers of the present invention, maintained a good
balance in the dark and bright discoloring characteris-
tics, making the discoloring of the images inconspicu-
ous. Additionally, the photographic images having the
faithful and definite reproduction of the colorimetry
value of the original purple were obtained.

On the other hand, the sample 65, obtained by using
the comparison dye-iamge stabilizer (f), showed a large
degree of light discoloring of the magenta dye-image
and the greening of the neutral-colored image. The
sample 66, obtained by using the comparison dye-image
stabilizer e, though allowed less discoloring of the ma-
genta dye-image, turned the purple original image to
bluer-purple, providing inferior color reproducibility.

The samples 61, 63, and 68, obtained by using the
magenta couplers other than the ones expressed by the
general formula [M-I], showed a poor balance in bright
discoloring, and the samples 61, 62, and 69, obtained by
using the cyan couplers other than the ones expressed
by the general formula [C], showed a poor balance in

dark discoloring. All these samples showed inferior
purple reproducibility.

EXAMPLE 38

Eleven types of samples (72 through 81) were pre-
pared in the same composition as the sample 61 in Ex-
ample 7 except that the yellow coupler, magenta cou-
pler, cyan coupler, the dye-image stabilizers in the third
layer (green-sensitive emulsion layer), and the com-
pounds in the first layer (bue-sensitive emulsion layer)
and fifth layer (red-sensitive emulsion layer) were all
changed as shown in Table 7. |

The samples 72 through 81 were exposed to light
through an optical wedge as in the conventional
method and then treated in the following process.

Treatment Temperature Time

Color development 38° C. 3 min 30 sec
Bleach-/fixing 18° C. I min 30 sec
Stabilizing 25 to 30° C, 3 min

Drying 75 to 80° C. Approx. 2 min
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[Color developer]

M

Benzyl alcohol 15 ml
Ethylene glycol 15 ml
Potassium sulfite 20 ¢
Potassium bromide 1.3 ¢
Sodium chioride 0.2 g
Potassium carbonate 30,0 g
Hydroxylamine sulfate 30 g
1-hydroxylethylidene-1,1-diphosphonate 10 g
(60% aqueous solution)
J-methyl-4-amino-N—ethyl-N—(8-methanesuifon- 5.5 g
amidethyl) aniline sulfate

Fluorescent whitening agent (4,4- 1.0 g
diaminostiibendisulfonic acid derivative)

Hydroxyethylimino diacetic acid 2.5 g
Magnesium chloride hexahydrate 0.7 g
Disodium 1,2-dihydroxybenzene-3,5-disulfonate 0.2 ¢

One liter solution prepared by adding water to the
above components, and was adjusted to pH 10.20 with

NaOH and H;S04. | |

[Replenisher color developer])

.

Benzyl alcohol 20.0 ml
Ethylene glycol 20.0 ml
Potassium sulfite 3.0 ¢
Potassium carbonate 300 g
Hydroxylamine sulfate 40 g
3-methyl-4-amino-N—ethyl-N—(3-methanesuifon- 75 g
amidethyl) aniline sulfate

Fluorescent whitening agent (4,4- 15 g
diaminostilbendisuifonic acid derivative)
1-hydroxyethylidene-1,1-diphosphonate acid 1.0 g
(60% aqueous solution)

Hydroxyethylimino diacetate 2.5 g
Magnesium chloride hexahydrate 0.7 g
Disodium 1,2-dihydroxybenzene-3,5-disulfonate 0.2 g

%

One liter solution was prepared by adding water to
the above components, and was adjusted to pH 10.70

“with NaQOH.

[Bleach/fixing solution]

M

Ferric ammonium ethylenediaminetetraacetate 60 g
dihydrate -
Ethylenediaminetetraacetic acid | jg
Ammonium thiosulfate (709 aqueous solution) 100 ml
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-continued

Ammonium sulfite (40% aqueocus solution) 27.5 mi

One liter solution prepared by adding water to the
above components, and was adjusted to pH 7.10.

[Stabilizer solution]

76

noted that the amount of the gelatine solution applied
was 4.4 g/m?, |

The nine emulsion layers, described in Japanese Pa-
tent Application No. 247801/1985 above, were next
built on the paper front (the white polyethylene layer
containing titanium dioxide), thus preparing the sample
82, a direct positive color light-sensitive material. The
sample contained 0.15 g/m? of the ultraviolet absorbent
[UV-1] used in Example 1 in the second layer (first

5-chloro-2-methyl-4-isothiazoline-3-one 10 g 10 intermediate layer), 0.2 g/m? in the forth layer (second
Ethylene glycol 10.0 g intermediate layer), and 0.5 g/m? in the eighth layer
I-hydroxyethylidene-1,1-diphosphonate 2.0 g (third intermediate layer). The sample also used the
:;;‘;;‘;2;212]‘;‘;1}; " g'f g yellow coupler [Y-1], expressed by the general formula
Ammonium hydroxide (28% aqueous solution) 20 g [Y], in the seventh layer (blue-sensitive emulsion layer).
15  Additionally, the samples 83 through 92 were pre-
. . . pared by employing the respective couplers and anti-
hOne liter solution was grepare;l. by deln%x;abter_tg fading agents in the combinations shown in Table 78.
the above components, and was adjusted to pH /.0 wit These samples were treated in the following process.
NH40H or H;S04.
Two stabilizer bath tanks were used, and the replen- ,,
isher stabilizer solution was added to the finishing bath, _
and the overflow from the finishing bath was fed to the Treatment Temperature Time
other tank immediately before the finishing bath. | (1) Immersion in color developer 18° C. 3 sec
Each grayed dye-image sample treated was tested 1n (2) Fogging exposure — 10 sec under
the same procedure as in Example 7 for dark and light .. 3) Color devel t o ;neilux
. : e 01 olor developmen , min
ghscolonng characteristics, and for purple reproducibil (4) Bleach-fixing 150 O -
Ity. (5) Stabilizing 25 t0 30° C. 1 min 30 sec
Table 7 shows the test results. (6) Drying 75to 80° C. ! min
TABLE 7 |
Purple
Magenta Blue Red Dark Light dis- reproducibility
Sample Cﬁugler layer image sensitive- sensitive- discoloring ©~ _ coloring  (Visual
No. Yellow Magenta Cyan stabilizer layer compound layercompound € M Y C M Y evaluation)
72 Y-2  MC-l CC-1 — — — 65 96 95 91 63 84 Dark purple
73 Y-2 M-1 C-1 11 — — 98 99 98 82 80 82 Bright purple
74 Y2 M-l C-1 11 56 61 100 99 98 85 82 87 Bright purple
75 Y-2 M-1 C-1 11 V-13 61 100 98 98 85 82 88 Bright purple
76 Y-2 M-10 C-1 11 V-3 61 100 98 98 85 85 88 Bright purple
77 Y-2 M-25 C-1 11 V-13 61 100 98 98 86 87 89 Bright purple
78 Y-2 M-25 C-1- 11 + II-10 V-13 61 100 99 97 86 89 89 Bright purple
79 Y-2 M-25 C-1 11 + 1I-20 V-13 61 100 98 98 86 89 90 Bright purple
80 Y-2 M-25  C-1 + CC-1 11 + II-15 V-13 61 100 98 98 86 89 90 Bright purple
81-  Y-2 M-25  C-1 + CC-1 11 + II-15 V-13 61 97 98 97 90 90 9! Bright purple
82 Y-2 M-62 C-1 4+ CC-1 11 + II-15 V-13 98 98 97 90 90 91 Bright purple

61

C, M, and Y denote the same as in Table 6. CC-1 denotes the same compound as in Example 7.
The anti-fading agents were applied to the respective emulsion layers in the same moles as the couplers.
The samples 20 to 22 used the same total moles of the cyan couplers comprising C-1 and CC-1 at the mole ratio of | to 1 as other samples used C-1.

Table 7 clearly shows that the samples, prepared by
using the dye-image stabilizers and couplers expressed
by the general formulas [Y], [M-I] or [C], reproduce

vivid purple, caused little dark and bright discoloring,

and provide a good balance in the discoloring of Y, M,
and C.

Additionally, the favorable result of further reduced
bright and dark discoloring was obtained by adding the
compound III-13 to the blue-sensitive and red-sensitive
emulsion layers, and also by adding the compounds

I1-10, 15, and 20, expressed by the general formula [11],

to the green-sensitive emulsion layer.

Additionally, the combined use of C-1 and CC-1 as
the cyan coupler (as with the samples 79 through 81),

which improved a balance in dark and bright discolor-
 ing, is preferable.

EXAMPLE 9

A gelatine solution was applied to the back (the trans-
parent polyethylene layer) of the 110 um surface-
treated polyethylene-laminated paper of stiffness 2.1,
and dried as was illustrated in the examples of Japanese

Patent O.P.1. Publication No. 108246/1987. It should be

30
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Constituents of _thé processing solution
[Color developer]

Benzyl alcohol 10 mi
Ethylene glycol 15 mi
Potassium sulfite 20 g
Potassium bromide 1.5 g
Sodium chloride | 0.2 g
Potassium carbonate 300 g
Hydroxylamine sulfate 30 g
Polyphosphoric acid (TPPS) 2.5 g
3-methyl-4-amino-N-—ethyi-N-—(3- 5.5 g
methanesulfonamidethyl)aniline suifate

Fluorescent whitening agent (4,4- 1.0 g
diaminostilbendisulfonic acid derivative)

Potassium hydroxide 20 g

One liter solution was prepared by adding water to
the above components, and was adjusted to pH 10.20.
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[Bleach-fixing solution]

Fernc ammonium ethylenediamineteraacetate 60 g
dihydrate

Ethylenediaminetetraacetic acid J g
Ammomum thiosulfate (70% aqueous solution) 100 mi
Ammonium sulfite (40% aqueous solution) 27.5 ml

One liter solution was prepared by adding water to
- the above components, and was adjusted to pH 7.0 with
pottasium carbonate or glacial acetic acid.

~ [Stabilizer solution]

S-chloro-2-methyl-4-isothiazoline-3-one 10 g
Ethylene glycoi 100 g
1-hydroxyethylidene-1,1-diphosphonic acid 2.5 g
Bismuth chloride 02 g
Magnesium chloride 0.1 g
Ammonium hydroxide (28% aqueous solution) 20 g
Sodium nitnlotriacetate 1.0 g

One liter solution prepared by adding water to the
above components, and was adjusted to pH 7.0 with
ammonium hydroxide or sulfuric acid.

Each of the samples was set in a image forming appa-
ratus shown 1s FIG. 1 and tested for applicability in a
practlcal operation. FIG. 1 provides a schematic sec-
tional view of an image forming apparatus which ac-
commodates light-sensitive materials of the present
invention. The image forming apparatus 1 comprises an
image exposure unit 3, a paper feed unit 11, a transfer
unit 13, a photographic process unit 24, and a drying
unit 30 as seen in the figure.

The image exposure unit 3 comprises a light source 4,
a first reflecting mirror §, a second reflecting mirror 6,
a third reflecting mirror 7, a lens 8, a fourth reflecting
mirror 9, and a fifth reflecting mirror 10. A light source
with even light distribution along its axis is preferred for
use as the light source 4, which has a slit made. In this
example, a 200 W bar-shaped halogen lamp with a 10
mm-wide slit was used, which has a frosted glass set on
the light radiating area to prevent uneven light distribu-
tion.

An original (not shown in the ﬁgure) set on the trans-

parent original deck glass 2 is slit-exposed to the light
source 4, and the reflected light from the original, or the

light image is sequentially radiated through the expo-

sure opening 23 via the first reflecting mirror 5, second
reflecting mirror 6, third reflecting mirror 7, lens 8,
fourth reflecting mirror 9, and fifth reflecting mirror 10
onto the light-sensitive material 12 which was travelling
in synchronization with the scanning of the light source
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chamber 12'. After being drawn out from the dark
chamber 12', the light-sensitive material is transferred
through inside the transfer unit 13 by pairs of press-
rotating rollers 14/14’ through 21/21'. The rolled light-
sensittve material 12 is cut into sheets of the desired size
by the cutter 22 installed along the transfer course.

After being cut, the light-sensitive material is trans-
ferred in the form of independent sheet. Cutters for use
as the cutter 22 include a cutter which sequentially cuts
the light-sensitive material 12 while moving across the
material, and a cutter which cuts the material all at once
by descending with its edge parallel to the face of the
material 12, and are not particularly specified as long as
they can cut the light-sensitive material 12. It is needless
to say that sheets of light-sensitive materials instead of
rolls are usable as the light-sensitive material 12. The
use of sheet materials eliminate the need for the cutter
22 described above. After being cut into sheets as
above, the light-sensitive material 12 travels in synchro-
nization with the scanning of the light source 4 while
being exposed to the light image reflected from the
original at the exposure opening 23 as described apove.
Additionally, in this example, the light-sensitive mate-
rial 12 was cut before exposure, though, it may be cut
after exposure.

After being exposed, the light-sensitive material 12 in
transferred to the photographic process unit 24.

The photographic process unit 24 subjects the ex-
posed light-sensitive material 12 to the photographic
processing, thus developing a positive image corre-

- sponding to the original. The photographic processing
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4. The light image corresponding to the original is in

this way radiated onto the light-sensitive material. The
first reflecting mirror 5, second reflecting mirror 6, and

third reflecting mirror 7 also travels in synchronization

with the scanning of the light source 4. The lens 8,
fourth reflecting mirror 9, and fifth reflecting mirror 10
are stationary during exposure, but, when magnification
ratio is adjusted, move to the corresponding preset

positions before exposure, thus changing the optical
distance.

The light-sensitive material 12, employed in this ex-
ample, is formed nto a roll, and housed in the dark
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unit 24, employed in this example, comprises the four
processing tanks, that is, the developing tank 25, bleach-
fixing tank 26, and stabilizing tanks 27 and 28. The stabi-
lizing tanks 27 and 28 are a double tank incorporating
counter flow design. The light source 29 provides fog-
ging exposure during developing the internal latent
image light-sensitive material which was used as the
light-sensitive material 12. The light-sensitive material
12 1s processed in a prescribed time in each processing
tank of the photographic process unit 24, and trans-
ferred to the drying unit 30. After being dried, the mate-
nal is ejected from the image forming device.

Numeral 31 in the figure indicates a waste tank, and

‘32 a replenisher solution tank.

The image exposure unit 3, employed in this example,
consists of five mirrors, but this unit may be constructed
of three or one mirror for a compact design.

After being loaded into the magazine 12, the samples
were transferred, exposed, and developed in the same
process with the same treating solutions as described
earlier by means of the above image forming device.

The double tank counter flow system was employed
for stabilizing.

A Macbeth color checker was set on the ongmal
deck glass of the previously mentioned copier, and the
Macbeth neutral color and other colorimetry chips
were copies and reproduced on the respective light-sen-
sitive materials mentioned above.

The samples thus obtained were tested for dark and
bright discoloring characteristics in the grayed areas,
and for purple reproducibility of the reproduced purple
colorimetry chip of the Macbeth color checker in the

same procedure as in Example 2. Table 8 shows the test
results.
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TABLE 8
Magenta Purple
layer Dark discoloring  Light discoloring  reproducibility
Sample Coupler dye-image characteristic characteristic (Visual
No. Yellow Magenta Cyan stabilizer C M Y C M Y evaluation)
82 Y-2 MC-1 CC-1 — 64 95 96 93 62 82 Dull purpie
83 Y-2 M-1 - CC-1 — 66 99 08 92 25 g1 Dull purple
84 Y-2 MC-1 C-1 — 97 96 97 85 61 81 Dull purple
85 Y-2 M-1 C-1 — 99 99 98 34 25 82 Bright purple
86 Y-2 M-1 C-i 11 99 100 98 85 80 83 Bright purple
87 Y-2 MC-1 C-1 11 98 96 98 83 79 84 ‘Dull purple
88 Y-2 M-1 C-1 + CC-2 11 98 99 97 89 80 85 Bright purple
89 Y-2 M-1 C-1 4 CC-1 it 97 98. 98 86 81 84 Bright purple
90 Y-2 M-1 C-1 +CC-1 11 +1I-10 97 99 98 88 86 85 Bright purple
91 Y-2 M-1 C-1 +CC-1 11 4 II-20 98 99 99 88 38 85 Bright purple
92 Y-2 M-1 C-1 + CC-1 11 +1I-15 97 99 08 89 86 85 Bright purple
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Types and amount of CC-1, I1-10, 1I-15 and 11-20 are identical with those in example 8.

CsH(t)

OH

Cl NHCOCHO CsHyi(t)

CoHs

CayHjs
Cl

Table 8 clearly shows that when copied with the
previously mentioned copier, the samples, prepared by
using the dye-image stabilizers and couplers expressed
by the general formulas [Y], [M-I], and {C], provided
bright purple reproduction, and copied images of well-
balanced dark and light discoloring.

What is claimed 1s:

1. A silver halide photographic light-sensitive mate-
rial comprising a support having thereon photographic
structural layers comprising at least one silver halide
emulsion layer, wherein at least one of said photo-
graphic structural layers contains a compound repre-
sented by the following general formula [I]

OR! General Formula [I]

(R?)m

wherein R’ represents an alkyl group, a cycloalkyl
group, an alkenyl group, an aryl group, a heterocyclic
group, an acryl group, a bridged hydrocarbon group, an
alkylsulfonyl group or an arylsulfonyl group each al-
lowed to have a substituent; R? represents a group capa-
ble of bonding with benzene ring as a substituent and is
allowed to form a ring by bonding to —OR'; m repre-
sents an integer of 0 to 4, provided that, when m is 2 or
more, R2s may be the same with or different from each
other and are allowed to form a ring by bonding to each
other; and

o Ty
’ “
/ \
A N
{ !
\ /
N ”

is a ring taken from the class consisting of pyrrolidone,
piperidine, piperazine, morpholine, and pyridine.

2. The silver halide photographic light-sensitive ma-
terial of claim 1, wherein said silver halide emulsion
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layer contains a magenta coupler represented by the
following general formula [M-Ij;

X General formula {M-I]

R\K\_h

N N=-~

N 7

wherein R represents a substituent; Z represents a group
of non-metallic atoms necessary for forming a nitrogen-
containing heterocyclic ring; and X represents a hydro-
gen atom or a group capable of being splitted off upon
reaction with the oxidized product of a color develc}p-
ing agent.

3. The silver halide photographic light-sensitive ma-
terial of claim 2, wherein said substituent represented by
R is an alkyl group, an aryl group, an anilino group, an
acylamino group, a sulfonamido group, an alkylthio
group, an aryithio group, an alkenyl group or cycloal-
kyl group each allowed to have a substituent.

4. The silver halide photographic light-sensitive ma-
terial of claim 2, wherein said compound represented by
the general formula [I] is contained in said silver halide
emuision layer containing said magenta coupler repre-

sented by general formula [M-I].

5. The silver halide photographic llght-sensnwe ma-
terial of claim 2, wherein the amount of saxd compound
represented by the general formula [I] contained in said
silver halide emulsion layer is with in the range of from
0.1 mol to 4 mol per mol of said magenta coupler repre-
sented by the general formula [M-I], which coupler is
contained in said silver halide emulsion layer.

6. The silver halide photographic light-sensitive ma-
terial of claim 2, wherein satd compound represented by
the general formula [I] is contained in one of said photo-
graphic structural layers adjacent said silver hahde
emulsion layer containing said magenta coupler repre-
sented by the general formula [M-I].

7. The silver halide photographic light-sensitive ma-
terial of claim 4, wherein said silver halide emulsion
layer containing said magenta coupler represented by
the general formula {M-I] and said compound repre-
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sented by the general formula [I] contains a compound
represented by the following general formula [11]:

General formula [I1]

wherein R’ represents a hydrogen atom, an alkyl group,
an alkenyl group, an aryl group or a heterocyclic group;
RS, R7, R? and R!0 represent an hydrogen atom, or a
halogen atom, a hydroxy group, an alkyl group, an
alkenyl group, an aryl group, an alkoxy group or acyl-
amino group each allowed to have a substituent, respec-
tively; R® represents an alkyl group, a hydroxy group,

an aryl group or an alkoxy group each allowed to have

a substituent, respectively; R> and R¢ are allowed to
form a five- or six-membered ring by bonding to each
other, provided that R3is a hydroxy group or an alkoxy
group.

8. The silver halide photographic light-sensitive ma-
terial of claim 2, wherein said photographic structural
layers include a silver halide emulsion layer containing
a cyan coupler represented by the following general
formula [C] and a silver halide emulsion layer contain-

ing a yellow coupler represented by the following gen-
eral formula [Y]:

OH General formula [C]

R4S NHCOR?2!

R%2CONH
xl

“wherein R2! and R22 represent an alkyl group, a cycloal-
kyl group, an alkeny! group, an aryl group-or an hetero-

cyclic goup each allowed to have a substituent, respec-

tively; R%3 represents a hydrogen atom, a halogen atom,
or an alkyl group or an alkoxy group each allowed to
have a substituent, R22 and R23 are allowed to form a
ring by coupling to each other; and X represents a hy-
drogen atom or a group capable of being splitted off

upon reaction with the oxidized product of a color
developing agent,

R25 General formula [Y]

(CH3)3CCO(|3HCONH

X2 Rag
wherein R?> represents a hydrogen atom, a halogen
atom or an alkoxy goup allowed to have a substituent;
R26 represents an —NHCOR?7 group, an —NHSO,R27
group, a —COOR?7 or an —SO;NR2?’R28 group, in
which R%7 and R23 represent an alkyl group each al-
lowed to have a substituent, respectively; and X2 repre-
sents a hydrogen atom or a group capable of being
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splitted of upon reaction with the oxidized product of a
color developing agent.

9. The silver halide photographic light-sensitive ma-
terial of claim 8, wherein at least one of said silver hal-
ide emulsion layer containing said cyan coupler repre-
sented by the general formula {C] and said silver halide
emulsion layer containing said yellow coupler repre-
sented by the general formula [Y] contains at least one

compound represented by the following formula [III]
or [IV]:

R1! General formula {111}

(R13)1
HO

R1Z

wherein R!!l and R12 represent an alkyl group allowed
to have a substituent, respectively; R!3 represents an

alkyl group allowed to have a substituent, an —NHR 14
group, an —SR !4 or a —COOR!5 group, in which R14
represents an univalent organic group and R!5 repre-
sents a hydrogen atom or an univalent organic group; 1
represents an integer of 0 to 3, |

R20 R21 General formula [IV]

R22
RI6—N
R23

R20 RZI (ng)n

wherein R!6 represents a hydrogen atom, a hydroxy
group, an oxi-radical, an —SOR!7 group, a —CORI16
group, or an alkyl group, an alkenyl group or an alkinyl
group each allowed to have a substituent, in which R17
represents an alkyl group or an aryl group each allowed
to have a substituent and RI8 represents a hydrogen
atom or an univalent organic group; R19, R20 and R2!
represent an aikyl group allowed to have a substituent,
respectively; R22and R23 represent a hydrogen atom or
a —OCOR?* group, respectively, in which R24 repre-
sent an univalent organic group, and R22 and R23 al-

lowed to couple each other to form a heterocyclic ring;
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and n represents an integer of O to 4.

10. The silver halide photographic light-sensitive
material of claim 8, wherein said photographic struc- -
tural layers include a silver halide emulsion layer con-

‘taning said cyan coupler represented by the general

formula [C] and a silver halide emulsion layer contain-
ing said yellow coupler represented by the general for-
mula [Y]. |

11. The silver halide photographic light-aenaitive
material of claim 9, wherein at least one of said silver

- halide emulsion layer containing said cyan coupler rep-
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resented by the general formula [C] and said silver hal-
ide emulsion containing said yellow coupler repre-
sented by the general formula Y] contains said com-

pound represented by the general formula [III] or [IV].
* % Xk ok Xk
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